Introduction
Epilepsy is a common disabling condition, which affects approximately 3% of the world population during their lifetime. 1 There is a growing body of evidence implicating socioeconomic status as a risk factor for epilepsy in adults. 2, 3 Socioeconomic factors may influence the risk of the disease in many ways. For example, exposure to harmful agents may be related to occupational, residential, and lifestyle factors, which may depend on socioeconomic status. Some studies have found increased risks of Seizure (2008) 
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There is a lack of population-based data on the association between socioeconomic factors and epilepsy and occupations and epilepsy. Our aim was to increase insight into socioeconomic status and occupational risk factors for hospitalization for epilepsy in the economically active population of Sweden. Data were obtained from the latest update of the Swedish MigMed research database. Special aspects of this study include a large sample size and complete follow-up of all individuals.
Material and methods

MigMed research database
Data used in this study were retrieved from the MigMed database, located at the Center for Family and Community Medicine at the Karolinska Institute in Stockholm. MigMed is a single, comprehensive database that contains individual-level information on all people in Sweden, including age, sex, socioeconomic status, occupation, geographical region of residence, hospital diagnoses and dates of hospital admissions in Sweden (1987 Sweden ( -2004 , date of emigration, and date and cause of death. This unique database was constructed using several national Swedish data registers, including but not limited to the total population register, the multi-generation register, and the Swedish hospital discharge register (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . [10] [11] [12] Using 1960, 1970, 1980, and 1990 Individuals were allocated to different occupational groups based on occupational title.
Information retrieved from the various registers in the MigMed database was linked at the individual level via the national 10-digit civic registration number assigned to each person in Sweden for his or her lifetime. Prior to inclusion in the MigMed database, civic registration numbers were replaced by serial numbers to ensure the anonymity of all individuals. In addition to using the serial numbers to track all records in the database at the individual level, these numbers were used to check that individuals with hospital diagnoses of epilepsy appeared only once in the data set, for their first hospital diagnosis of epilepsy during the study period.
The follow-up period started on 1st January 1987 and proceeded until hospitalization for epilepsy, death from another cause, emigration, or the end of the study period on 31st December 2004. Information on hospitalizations prior to 1st January 1986 was unavailable.
Outcome variable
First-time hospital admission for epilepsy was defined as the first time one of three codes from the International Classification of Diseases (9th and 10th revisions) appeared in a patient's hospital record during the study period. These codes included ICD-9 code 345 and ICD-10 codes G40 and G41.
Individual variables controlled for in the analysis
Sex: men and women.
Age at diagnosis was categorized in 5-year groups starting at 30 years. We only included individuals over 30 years of age because many people do not have a stable occupation at younger ages.
Individuals were allocated to different occupational groups based on their occupational title as recorded in the Swedish censuses in 1960 (men) and 1970 (women). The later census was used for women because substantially more women were active in the labor market in 1970 than in 1960. In addition, for selected occupations, risks were analyzed among individuals who had the same occupational title in two consecutive censuses, i.e., 1960 and 1970 for men, and 1970 and 1980 for women.
Occupation was coded using the Nordic Occupational Classification (NYK). NYK is a common Nordic adaptation of the International Standard Classification of Occupation from 1958. Following a precedent set by Statistics Sweden, 13 we combined the threedigit codes from the NYK into 53 NYK occupational groups and one economically inactive group. Occupational groups were combined based on similarities in the included occupations. People without paid employment were excluded.
Three different measures of socioeconomic status were used, i.e. education, occupational status, and income.
Education was categorized as completion of compulsory school or less (9 years), practical high school or some theoretical high school (10-11 years), or theoretical high school and/or university studies (12 years).
Occupational status was divided into five categories:
(1) unskilled/skilled workers, (2) white collar workers, (3) professionals, (4) farmers, and (5) self-employed.
Income was categorized in three groups: low, middle, and high.
Region of residence was divided into (1) large cities (cities with a population of more than 200,000, i.e., Stockholm, Gothenburg and Malmö), (2) Southern Sweden, and (3) Northern Sweden. Geographical region was included as an individual variable to adjust for possible differences between geographical regions in Sweden regarding hospital admissions for epilepsy.
Statistical analysis
Person-years were calculated from the start of follow-up on 1st January 1987 until hospitalization for epilepsy, death, emigration, or the end of the study on 31st December 2004. Age-specific incidence rates were calculated for the whole follow-up period, divided into five 5-year periods. Standardized incidence ratios (SIRs) were calculated for the different socioeconomic status and occupational groups as the ratio of observed to expected number of cases. 14 We used all economically active individuals in the entire cohort as a reference. We assumed that various social classes and occupational groups should experience the same incidence as all workers in the entire cohort. The expected number of cases was calculated for age (5-year groups), sex, period (5-year groups), region, and socioeconomic statusspecific standard incidence rates. Ninety-five percent confidence intervals (95% CI) were calculated assuming a Poisson distribution. 14 
Ethical considerations
The Ethic Committee at the Karolinska Institute, Stockholm, Sweden, approved this study.
256
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Discussion
In the present study, SIR was used to ascertain the likelihood that an individual in a given socioeconomic status or occupational group would a have a raised risk of first-time hospital diagnosis of epilepsy. To our knowledge, this is the first large-scale study that has investigated socioeconomic groups and occupations as possible risk factors for epilepsy.
The main finding of this study is that socioeconomic status and occupation sometimes carry a significantly increased risk of hospitalization for epilepsy. For example, belonging to the socioeconomic status group ''unskilled/skilled workers'' carried an increased risk for men. Low income and low education was associated with an increased risk among both men and women. No increased risks were found for most occupational groups. However, risk was increased for men and women in certain occupational groups. Among men, these included waiters, launderers and dry cleaners, other construction workers, clerical workers, sales agents and drivers. Among women, they included cooks and stewards and administrators and managers.
This study has a number of strengths. For example, our study population included a well-defined open cohort of the entire population of Sweden. Thanks to the civic registration number assigned to each individual in Sweden (changed to a serial number to ensure anonymity), it was possible to track the records of every person for the whole follow-up period. Use of the anonymized civic registration number ensured that there was little or no loss to follow-up. Data about occupational status were almost 100% (99.2%) complete. Data in the Swedish Hospital Discharge Register were also highly complete. In 2001, the main diagnosis was missing in 0.9% and the national registration number in 0.4% of hospitalizations. 10 The present study also has some limitations. Although the national database includes data on the entire Swedish population, it only incorporates information about hospital admissions. Data on outpatients are unavailable. However, in Sweden all hospital admissions are registered, and almost all people receive their official diagnosis of epilepsy from a hospital. Another limitation is that we were unable to test the validity of the epilepsy diagnoses. However, it seems likely that the diagnoses are valid as Sweden has complete nationwide medical coverage. Moreover, to help counter any potential validity problems, we only used main diagnoses of epilepsy recorded in the hospital registers, i.e., instances in which the main cause of hospitalization was epilepsy. This increased the possibility that the diagnoses of epilepsy were valid. In addition, we had no data on individual risk factors for epilepsy, like alcohol habits. 15 However, we did adjust for socioeconomic status, which is associated with several individual risk factors for cardiovascular disease 16 and Alzheimer's disease, 17 many of which (like low education and socioeconomic deprivation) are also risk factors for epilepsy. A further potential limitation is that there have been large changes in the labor market in Sweden during the study period. [18] [19] [20] Lack of information on duration of employment was partly remedied by the analysis of individuals who maintained the same occupation through two consecutive censuses. The quality of data on occupational titles in the Swedish censuses has been assessed by Warnryd, Ostlin, and Thorslund. 21 The results showed that the proportion of concordant occupational titles was 72%, suggesting a reasonable quality for the census data. Moreover, it is important to compare consistency within this study and between studies, as well as biological plausibility, before inferring causality. In addition, early onset may influence a person's choice of occupation, which may in turn have influenced the results.
Low socioeconomic status is a risk factor for the development of epilepsy. 2, 3 Low socioeconomic status is associated with social and economic deprivation, unemployment, and low income, which in turn are associated with risk factors like incidence of birth defects, trauma, infection, and poor nutrition. Low socioeconomic status may influence the risk of epilepsy through risk factors that are the same for epilepsy as for injury, cardiovascular disease, and Alzheimer's disease. 16, 17, 22 For unskilled workers, the increased risk of epilepsy might be traceable, at least in part, to short duration of employment and associated lifestyle factors. 8 Alcohol intake or abuse is a risk factor for epilepsy, 23 so higher alcohol consumption in certain occupational groups may help explain raised risk of epilepsy in those groups. A study from Sweden that investigated the relationship between different occupational groups and mean consumption of alcohol found that men in many occupations, such as cleaners, waiters, and unskilled manual workers, had high consumption of alcohol. 24 In the present study, significantly increased SIRs of first-time hospital admission for epilepsy were found in male waiters, launderers and dry cleaners, other construction workers, clerical workers, sales agents and drivers. There is a striking similarity in the list of occupational groups with high prevalence of alcohol consumption and occupational groups with raised risk of epilepsy. It is also possible that drivers' higher risk of accident injuries may partly lie in the causal pathway: seizures are a common complication of head injuries. 25 It is noteworthy that increased risks were found for male launderers and dry cleaners. Chemical exposures occur frequently in these occupations; for example, exposure to solvents and chemical cleaning agents. Earlier epidemiological studies have reported that solvent exposure increases the risk of epilepsy. 26, 27 We have no information about exposure to specific chemicals, so it is hard to identify which kind of chemical agent may have been causally associated with raised risk of epilepsy. Increased risks for these workers are not consistent in different sexes and cohorts. These inconsistencies may partly be explained by men and women working at different types of tasks and different sites, which may dilute the risk estimation.
In summary, this study shows that socioeconomic status and occupation sometimes carry significantly increased risks of first-time hospital admission for epilepsy. Pathways may include exposure to organic solvents and other chemicals (such as that experienced by launderers and dry cleaners) and high alcohol consumption. However, our findings do not allow inferences about causal relationships, so the findings remain tentative.
